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NMpeaucnosue

Llenn, ocHOBHbIE MPUHLMMBI U1 OCHOBHOW NOPAA0K NpoBedeHus paboT No MeXrocyaapCTBEHHON cTaH-
aapTusagum yctaHosneHsl B TOCT 1.0—2015 «MexrocyaapctseHHasi cuctema ctaHgaptusaumn. OCHOBHbIe
nonoxeHusa» n FOCT 1.2—2015 «MexrocygapcTBeHHasa cuctema ctangapTtusaunn. CtaHgapTbl MEXrocy-
OapCTBEHHbIe, MpaBMia U pekoMeHAaL M1 Mo MeXrocyaapcTBEHHOW cTaHd4apTuaauun. MNpasuna paspaboTku,
NPUHATUSA, COHOBIEHUS U OTMEHbI»

CBefeHusA o cTaHaapTe

1 NOArOTOBNEH MexrocyaapCTBEeHHbBIM ~ TEXHUMECKMM  KOMUTETOM Mo cTaHZdapTusauuu
MTK 31 «HedTaHble ToNnNMBa M cMa3odHble Matepuanbl», OTKPbITEIM akLnoHepHbIM 06wecTBoM «Bcepoccuin-
CKWIA Hay4yHO-UccrneaoBaTeNbCKU MHCTUTYT no nepepabotke HedTu» (OAO «BHUK HIM») Ha ocHose
cobCTBEHHOro NepeBoda Ha PYyCCKUIA A3bIK aHM0A3bIMHOW BEPCUM CTaHAapTa, yKazaHHoro B NyHKTe 5

2 BHECEH ®egepanbHbIM areHTCTBOM Mo TEXHUYECKOMY PEryrimpoBaHnio U METPOSiornm

3 NMPUHAT MexrocygapCTBeHHbIM COBETOM MO cTaHAapTusauuu, MeTponornn U ceptudukaunn
(npoTtokon oT 31 aBrycta 2016 r. Ne 90-IT)

3a NPUHATUE NpOoronocoBanun:

KpaTtkoe HaumeHoBaHWe CTpaHbl Kop cTpaHbl CokpalleHHOe HaMMeHOBaHUe HAUMOHANBLHOro opraHa

no MK (MCO 3166) 004—97 no MK (UCO 3166) 004—97 no cTaHgapTv3auum

ApmeHus AM MuHakoHoMukM Pecny6nivkn Apmenusi

Benapycb BY loccrangapt Pecny6nvkn benapych

Knprnaus KG Kbiprelactangapt

Poccus RU PocctaHgapTt

TagKukucTaH TJ TapxvkctaHgapT

Y36ekncrtaH uz YactaHgapT

4 TMpukaszom deaepansHOro areHTCTBa No TeXHUYECKOMY peryrnmpoBaHuio n MeTpornorim ot 11 anpens
2017 r. Ne 267-ct mexrocyaapcteeHHbld ctaHgapt TOCT 33911—2016 BBeAeH B AeNCTBUE B KayecTBe
HauuoHanbHoro ctaHgapTa Poccuinckoin ®epepavmmc 1 nons 2018 r.

5 Hacroawwuin ctangapT naeHtndeH ctaHgapty ASTM D 5705-15 «CTtaHOapTHbIA MeTo u3MepeHus
cepoBoaopoaa B NapoBon hase Ha ocTaTOUHBIMU XKUAKUMN Heh TAHBIMN ToNnMBamMm» («Standard test method
for measurement of hydrogen sulfide in the vapor phase above residual fuel oils», IDT).

CtanpapT paspaboTtaH noakoMnteToM ASTM D02.14 « CTabUNbHOCTL MYMCTOTA XKUOKNX TOMNMB» TeXHU-
yeckoro komuteta ASTM D02 «HedTenpoaykTel U cMa3ouHble MaTepuansl».

HanmeHoBaHWe HacTosiwero ctaHgapTa U3MEeHEeHO OTHOCUTENbHO HauMeHOoBaHUs ykasaHHOro cTaH-
Aapta ASTM ansa npuseneHus 8 cooTeeTcTBUE ¢ TOCT 1.5 (Noapasgen 3.6).

Mpn NpUMeHeHUN HacTosILero craHgapTa pekoMeHOyeTCa UCMOoMNb30BaTh BMECTO CChINOYHbIX CTaH-
aapTtoB ASTM cooTBETCTBYIOLIME UM MEXTOCYAapCTBEHHbIE CTaHaapThl, CBeAEHUs1 O KOTOPbIX NpUBeAeHbl
B AOMNONHUTENBHOM NpunoxeHnn A

6 BBEOEH BINEPBLIE

Yrgbopmauyus o6 UsMeHEeHUsIX K HacmosiwemMy cmandapmy ny6rukyemcsl 8 exxe200HOM UHGHOpMayUoH-
HOM yKazamere « HayuoHarnbsHbie cmaHdapmbl», a mekem U3MeHeHUU U MNopagoK — & eXeMeCsIHHOM UHop-
MauyuoHHOM ykaszamene «HauuoHanbHble cmarndapmei». B criyyae nepecMompa (3aMeHbl) Ui OMMEHs!
Hacmosiuweeo cmarndapma coomsemcmeyiowee ysedoMieHue b6ydem oryb/IUKO8AaHO 8 EXeMeCSIYHOM
UHhOpMaUUOHHOM ykasamerne «HauuorarnbHbie cmarOapmebi». Coomeemcemsyrowasl UHbopmayusi, yse-
OoMIIeHUE U meKembl pa3Melialomces makxe 8 UHopmayUuoHHoU cucmeme obueao rnorns308aHus — Ha ohu-
uuansHoM calime ®edepasibHO20 azeHmemeaa 0 MEeXHUYECKOMY peayruposaHuio U Memporoauu 8 cemu
UnmepHem (www.gost.ru)

© CtaHgapTuHdopm, 2017

B Poccuinckon deaepaunm HacToAW WA cTaHAapT He MoXKeT ObITb MOMTHOCTLHO UMM YaCTUHMHO BOCMPOU3BE-
OEH, TUpa)KMpOBaH 1 pacnpocTpaHeH B KayecTBe oduuManbHoro nsgaHusa 6es paspewerHus degepanbHoro
areHTCTBa No TeEXHUYECKOMY peryrnmpoBaHuio U MeTponornm
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M E XTTocyaAPG CTHBETHTHUBbB H# C TAHIAODAPT

TOMINMUBA HEPTAHBIE OCTATOYHbIE
OnpepeneHune cepoBoagopona B napoBoi cpase

Residual fuel oils. Determination of hydrogen sulfide in the vapor phase

Data BBegeHna — 2018—07—01

1 O6nacTb NpMMeHeHus

1.1 HacToawwuii cTaHgapT ycTaHaBnuneaeT onpedeneHne ceposogopoaa (H,S) B naposoi hase (paBHo-
BECHOE COCTOsIHUE NPOCTPaHCTBA HaZl MPOAYKTOM) OCTaTOUYHbIX He TAHBIX TOMMUB.

1.2 HacToAwuiA MeTod NPUMEHSIIOT K XXUOKOCTAM C AManasoHoM BA3KocTM oT 5,5 mm2/c npn 40 °C go
50 mm2/c npu 100 °C. MeTog MOXHO NpUMeHsTL K Tonnveam no ASTM D 396, cooTBeTCTBYOLWMM Knaccam 4,
5 (Tskenbie) n 6.

1.3 Hactoawmia meTod MOXHO UWCNOMbL30OBaTbL MNPUM  codepXaHuM cepoBogopoga oOT 5 no
4000 mkmons/Monb (0T 5 0o 4000 ppm viv).

1.4 3HadyeHus, ycTaHoBMeHHble B eguHuLax CU, cuntatoT ctaHgapTHEIMU. 3HaveHus1 B ckobkax npu-
BeAeHbl TOMbKO Ans MHopMaLmu.

1.5 B HacToslwem cTaHgapTe He NpedycMOTPEHO paccMoTpeHne Bcex BOMpocoB obecneveHuns: 6e3o-
NMacHOCTU, CBSI3AHHLIX C ero Ncnonb3osaHueM. Nonb3oBatens HacTosWero ctaHaapTa HeceT OTBETCTBEH-
HOCTb 3a YCTaAHOBMEHWEe COOTBETCTBYIOLMX NPaBui No TexHuke 6e3onacHoCT U oXpaHe 340pOBbA, a Takke
onpegensieT LenecoobpaszHoCcTb MPUMMEHEHNs 3akoHo4aTeNbHbIX OrpaHNUYeHUA Nepes ero UCMoSb30BaHUEM.

2 HopmaTuBHbIe CCbINKKU

B HacToseM cTaHdapTe UCNOSb30BaHbl HOPMaTUBHLIE CChISIKU Ha criedyolme cTaHgapThl:

2.1 CraHgapTel ASTM):

ASTM D 396, Specification for fuel oils (Cneundnkaumsa Ha xnakme HedbTaHbIE TONNUBA)

ASTM D 4057, Practice for manual sampling of petroleum and petroleum products (MpakTunka py4Horo
oT60pa Npob HedTH 1 HedbTENPOAYKTOB)

ASTM D 6021, Test method for measurement of total hydrogen sulfide in residual fuels by multiple
headspace extraction and sulfur specific detection (MeTog namepeHusi cogepxaHus obero cogepxaHus
CepoBOACPOAAa B OCTATOUYHbIX TOM/MBAX NyTEM MHOMOKPaTHOM SKCTPaKLMW MapoBOoi daskbl U 4eTEKTUPOBaHNSA
cepbl)

ASTM D 7621, Test method for determination of hydrogen sulfide in fuel oils by rapid liquid phase
extraction [MeTon onpeaeneHusi cepoBodopoAa B XKMOKUX TOMMAMBax nyteM ObicTpon xugkodasHon (kug-
KOCTHOR) 3KCTpaKkLnn]

1) YTouHWTL cobInkn Ha cTaHaapTel ASTM MoxHo Ha caite ASTM www.astm.org unu B cnyx6e noaaepKkn KrmeH-
ToB ASTM: service@astm.org. B uHcdopmaLmoHHoMm Tome exerogHoro cbopHuka ctaHgaptoB (Annual Book of ASTM
Standards) cnegyet o6pawarbcs kK CBOAKE CTAHAAPTOB eXeroaHoro c6opHyKa cTaH4apTOB Ha CTpaHWLE canTa.

UspaHne ocpnumanbHoe
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3 TepmMuHbI M onpeaeneHus

3.1 B HacTosweM cTaHOapTe NpUMEeHeHbl crieylowne TEPMUHBI ¢ COOTBETCTBYOLWMMU onpeaerie-
HUSIMM:

3.1.1 paBHOBecHOe cOoCcTosiHUe NpocTpaHCcTBa Hag npoaykToMm (equilibrium headspace): MapoBoe
NPOCTPaHCTBO Hafl KMOKOCTLIO, B KOTOPOM BCE KOMMOHEHTLI Napa Haxo4AaTCs B PaBHOBECUN C KOMMNOHEHTaMU
XKnUaKocTu.

3.1.2 octaTtouHoe HedTAHoe Tonnueo (residual fuel oil): XXugkoe BA3koe TONNUBO, coaepxallee
LLUMPOKYH UMW Y3KYI0 OCTaTOUHYH dpakLmio, UK OCTaToK OT KpekuHra HedpTu 1 Bonee nerkux gUCTUNANATOB,
CMeLlaHHbIX 4151 COOTBETCTBUSA BA3KOCTU MasyTa crneLudumkaun.

3.1.2.1 TosacHeHne

B ycnoBuax HacTosilero Metoaa (Npy COOTHOLLEHWW XXUAKOCTU K napy 1:1, HarpesaHun 1 nepemMeLlnBa-
HUK) H,S B naposoit hase Ha XNOKOCTbO BydeT HaxoauTbes B pasHosecum ¢ H,S B xunakon dase.

4 CywHocTb MeTOAa

4.1 UcnbiTaTenbHblid KOHTEMHEep BMeCTUMOCTbo 1 AM® U3 Matepuana, uHepTHoro k H,S (cTekrnsHHas
ncneliTatensHas byTbifka), HenocpeACTBEHHO Neped UcMbITaHeM 3anonHAT 4o 50 % no o6bemy XUaKkum
TONSIMBOM U3 KOHTEeNHepa, MHepTHOro kK H,S (cTeknsiHHas 6y Teinka ans obpasua). [ns BeITecHeHUs1 Bo3ayxa ns
MCnblTaTeNLHOMO KOHTEMHepa NpodyBatoT a30ToM napoByto hasy Hag obpasuom HedTsiHOro Tonnmea. 3atem
ncnblTaTeNbHbIA KOHTEMHEP ¢ 0OpasL/oM HarpeBatoT B TepmocTaTte Ao 60 °C 1 nepeMewumMBatoT 3 MUH Ha opbu-
TanbHOM BCTpAXMBaTENEe CO CKOPOCThLIO (3,67 £0,08) ¢~' [(220 £ 5) 06/MUH].

4.2 InansmepeHus coaepxaHusa H,S B naposoil dhase UCTbITaTENbLHOro KOHTENHepa UCMomMb3yoT UHA K-
KaTopHY TPYOKy Mo ASfIMHEe OKpalIeHHOro crios (KonopucTuyeckasl MHaukaTtopHas Tpybka) n py4Hon Hacoc.
UHgukaTopHas Tpy6Ka no ANMHe OKpaLlleHHOro Cros 4o/MKHa HaxoanTees BM3KO K MOBEPXHOCTU XKUAKOCTU, HO
He KOHTaKTUpoBaThb C Hel.

5 HasHa4yeHue 1 npumMmeHeHune

5.1 OcrtaTo4yHble HedTAHbIE TOMMMBA MOTYT coaepxatb H,S B nakon dase, 4To MOXET NpUBECTU K
ornacHbIM YpoBHSAM coaepskaHus H,S B naposoit pase B cBo60AHOM MPOCTpaHCTBE Ha NPOAYKTOM B pesepBya-
pax ons xpaHeHus. CogepkaHune NapoBoi hasbl MOXKET 3HAUNUTENbHO UBMEHSITECS B 3aBUCMMOCTUW 0T 0bbema
CcBODOAHOrC NPOCTPaHCTBa Hag MPOAYKTOM, TeMMepaTypbl TOMMMBa U nepemMelumBarus. Miameperue cogepika-
HUst H,S B xuakon dpase faeT nonesHyo HgpopmaLmio 6 CnocoBHOCTN OCTATOUHBIX HEDTAHBIX TONMB 06paso-
BbIBaTb BbICOKOE cofepxaHne H,S B napoBoi ase, 6onee HU3Koe cogepkaHue B 0CTaTOYHOM HeTAHOM
Tonnuee 6yaeT ymeHbluaTh onacHoe Bosaenctane H,S. KpaitHe BaxHo, 4Tobel paboTatoLime ¢ HepTAHBIM TOM-
NMBOM, Hanpumep BriagesbLbl CyA0B 1 ONepaTopbl, BLINOMHSNN COOTBETCTBYOLWME Mepbl TEXHWKM Bezonac-
HOCTW ONS 3aUThl KOMaHAbl, 0NepaTopoB Pe3epByapoB AMs XpaHeHUs1 U ApYrvMxX NnL, KoTopble MOTyT BbITb
noasepxeHbl BozaencTamio H,S.

5.1.1 NamepeHue cogepxarusa H,S B xuakon dpase npegHasHayeHo 419 KOHTPONA KayecTBa npoayKra,
a usMepeHme cogepxanua H,S B naposoit dhase LienecoobpasHo A oXpaHbl 300pOBbaA 1 6e30NacHoCTU.

5.2 Hactoswmin meTogd 6611 pa3paboTtaH ans obecneveHunst HedbTenepepabaTthiBalOLWMX 3aBOL0B, TOM-
NMBHBIX TEPMUHATOB W HE3aBUCUMbIX UCTIBITATENbHBIX TabopaTopuii, He MMEOLLMX OCTYNa K ra3oBbIM XpoMa-
TorpacamM, NPOCTbIM U OOCTYMHBIM B YCMOBUAX MOMEBLIX UCMBITAHUA MeToAoM ObICTporo onpegeneHusi
coaepxaHna H,S B napoBoit chase 0cTaToUHbIX HEPTAHBLIX TOMUB.

MpnmevaHnune 1— Hactoawmm metog siBAsSieTCA OAHUM U3 TPEX METOAO0B KONMMYECTBEHHOIO onpegeneHns
coaepxanus H,S B ocTaTOUHBLIX TONNUBAX:

1) metogno ASTMD 6021 — ananutuueckuii Metog onpeaeneHua cogepxanus H,S B xuakon ase;

2) metogwucnbiTanua no ASTM D 7621 — skcnpecc-meTod onpeaenenns H,S B xnakon dase.

MpumedvyaHue 2—B CBSA3MN C XMMUHECKOW aKTMBHOCTBLI0, aGCopOLMOHHON cnocoBHOCTLIO U neTy4YecTbio HpS
niobol meToa onpeaeneHnsi KoHueHTpauun H,S B xxupakon ¢ase nokasbiBaeT koHUeHTpaumto Ho,S Tonbko B AaHHbLIN
MOMEHT BPEMEHM.

5.3 Hactoswumin meToa He oBsi3aTenbHo oTpaxaeT cogepxxaHue H,S B napoBoii chase pesepByapa ANs
XpaHeHus Tonnuea. OH NokasbiBaeT coepXaHue cepoBoaopoaa, 3aBuUCSLLIEro OT cocTaBa obpasLa ocTaTou-
HOrO XWAKOro TOMNMNUBA, a He MeToAa UCTIbITaHWsA, onepaTopa UMM MecToNoNoXeHUsA. HeBO3MOXHO YCTaHOBUTL
0B LLY}0 KOpPEenALUIo Mexay pesynbTaToM 3TOro NosfieBoro UCTbITaHus 1 dakTudeckum cogepkarnem H,S B
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napoBoii pase pesepByapa UK TPAHCMOPTHOMO CPeACTBa C OCTAaTOMHBIM HedpTAHBIM TonNMBOM. Koppenauus
MOXeT BbITb YCTaHOBIEHa ANS KOHKPETHOro Cryyas npw nony4yeHun HedpTAHOTO TOMNMMBA U3 OAHOMO UCTOYHMKA
Cbipoii HedpTW Ha OAHOM M TOM ke 060pYA0BaHUM NMPU NOCTOAHHBIX YCIOBUAX.

6 MNMomexu

Kak npaBnno, AMOKCH4 Cepbl U MepKanTaHbl MOTYT ObITb I'Ipl/l‘-II/IHOIZ nomex.B HEKOTOpPbIX ClyvaAax UOoKCHna
a30Ta MOXeT BbI3blBaTb NoMexu. BONbLUMHCTBO NMHAOUNKaTOPHbLIX pr60K nMeeT Crown I'Ipeﬂ,BapI/lTeJ'leOIZ
O4YNCTKMN, I'IpeﬂHESHa‘-IeHHbIIZ ana yganeHna otaesibHbIX NoMex 40 MakKCUMallbHO BOSMOXXHOIO YPOBHA. Ons
nony4veHuns KOHerTHOIZ I/IH(bOpMaLI,I/II/I o nomMexaxcneagyet 06paTI/ITbCF| KUHCTPYKUUN N3rOTOBUTENA.

7 Annapatypa

7.1 BeTpaxuBawllee yCTPOUCTBO

OpbuTanbHbIn BCTpAXMBaTeNb ¢ Nnatdopmon, 060pyaoBaHHON YeTbIPbMS 3aXKMMaMn NS KpenneHus
KpYrMOAOHHBIX CTeKnAHHBLIX ByThiNok Boston BmecTuMocThio 1 aM3, oBecneunBarollmin nepemellnBaHie co
ckopocTblo (3,67 £0,08) ¢ [(220 = 5) o6/mMuH].

MpumevaHune 3— MoxXHO MCNONb30BaTh OpPOUTAmNbHLIA BCTPSIXMBATENb C AMAMETPOM OpOWTLI BpalleHust
19 Mm.

7.2 Tanmep
Tanmep, obecneunsatrownin nsmepeHune ot 1 ¢ 4o 30 MuH, c MHTepBanom 1 c.

7.3 MNpo6ka c ycTpoMCTBOM ANA U3MEPEHUs TeMnepaTypbl

McnonbaytoT KopkoByto NpobKy Ne 2 ¢ BCTaBMNeHHbIM B Hee YCTPONCTBOM ANSl M3MEPEHUsl TemMmnepaTypsl,
obecneymBaroLLMM N3MepeHne TemnepaTtypbl obpasua ¢ TouHocTbio (60 + 1) °C, norpyeHHbIM Ha riaybuHy
He MeHee 25 MM B OCTaTOYHOE XUAKoe TONNMBO. PaccTosiHMe OT AHa UchbiTaTebHOM BYThINKA 40 YCTPOUCTRA
O M3amMepeHust TeMnepaTtypbl JOMKHO ObiTb He MeHee 25 MM [cm. pucyHok 1a)]. MoxHO ucnonb3oBaTth
CTpenoyHbIn TepMoMeTp AnanasoHoM oT MuHyc 18 °C go nntoc 82 °C n anuHon ctepxHa 200 M.
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a—byTbIfnka ¢ TepMOMETPOM 6—DbyTbINKa ¢ AeTEKTOPOM TpyOKom
1 HAcCOCOM

1 — pY4HON HACOC; 2 — CTPenoYHbIN TepMoMeTp; 3 — kopkoBasi npodka; 4 — antoMuHueBas onbra;
5 — ByTbINKa BMECTUMOCTLIO 1 ,cuv|3; 6 — uHAMKaTopHas Tpyoka; 7 — OCTaTOUMHOE XUAKOe TONNNBO

PucyHok 1 — Onpepaenenve coaepxaHus H,S B napoBoii hase 0cTaTO4HOTo HETAHOTO TONNMBA

7.4 TepmocTaT unu BogsiHas 6aHA
TepmocTat unu BogsHas baHs, obecnevmBatoLme HarpesaHe 06pasLoB HedTAHOro TONMBA OO TEM-

nepatypbl (60 £ 1) °C.

4
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7.5 Hacoc nHagukaTtopHoun TpyGku

Wcnonb3ytoT pyyHble Hacocbl MOPLUIHEBOro MMM CUrb@OHHOro Tuna (CM. pucyHok 1b) obbemom
(100 +5) cm? Ha xo nopLuHA2). Hacoc cneumanbHO CKOHCTPYUPOBaH Ans MPUMEHEHUS C KOHKPETHBIMU MHAMKA-
TopHbIMU TpyBKkamu (MpegynpexaeHne — NHankaTopHyo TpyOKy M HAcoC MCNOSb3yoT B koMMekTe. Kaxabli
N3roTOBUTEb KanubpyeT MHOUKaTOpHbIE TPYOKM B COOTBETCTBUM C XapaKTepucTUKaMmn KOHKPETHOro Hacoca.
He gonyckaeTcs UCnonb3oBaTb HACOCHI U MHAUKATOPHbIE TPYGKN pasHbIX U3roTOBUTENEN, YTOObI UCKIOYNTL
noTepo TOMHOCTU PE3yNbTaToOB USMEPEHUNA).

8 PeaktTuBbl N MaTepuans.l

8.1 KoHTenHephbl

KoHTelHepbl Anst 06pasuoB U UCnbiTaTelbHble KOHTENHePbl JOJBKHEI ObITE M3roTOBMNEHEI U3 MaTeprnana,
nHepTHoro K H,S, Hanpumep CTeknsAHHbIe ByThINKA BMECTUMOCTLIO 1 AM® ¢ HaBMHUYMBAOLWMMUCS KPbILLIKAMU
(npospayHas Kpyrnas 6yTbinka Boston). ByThINKN AOMKHBI ObITb YACTBIMK U CyXMMK. Ha NOBEPXHOCTb UCMbITa-
TeNbHOro KOHTEeHepa ¢ NOMOLLbIO NTMHEeNK HaHocaT oTMeTKy 50 % ob6bema (MpegynpexaeHne — CepoBo-
O0poA BCTyNaeT B peakuuio ¢ MeTanjM4eckuMm NoBEPXHOCTAMU U NIEFKC OKUCIIAETCS, YTO YMEeHbLUaeT ero
COAEepXaHne U NPUBOLUT K 3aHWKEHHbIM pe3ynbTaTam UchbiTaHnA. [ns oTbopa npob MOXHO NCMOMNb3OBaTh
MeTanIn4eckne KOHTEWHepbl, MOKPbITble 3MOKCMOHOW CMOMOW. PeaynbTaTbl UCMbITAHWA, MOMyYeHHbIE C
NCMNOMNb30BaHNEM TakNX KOHTEAHEPOB A0/MKHBI BbITh SKBMBANEHTHbI pesyfbTaTtam, NoMyYeHHbIM C UCMOMb30-
BaHWEM CTEKMNSAHHbIX KOHTEAHEPOB).

8.2 MH,D,I/IKaTOpHaFI pr6Ka no AnnHe oKpawleHHorocrioa n KaﬂMGpOBO‘-IHaFI WKana

3anasiHHas cTeknsAHHasA Tpybka ¢ yaanseMbiMu (OTNaMblBaeMbIM1 ) KOHYMKaMX, COOTBETCTBYIOLLAs aep-
XaTeno MHAMKaTopHOM TpyBKM Hacoca. BHyTpu Tpy6GkM codepUTcs peareHT (HaHeceHHoe Ha cunuvkaresb
aKTMBHOE XMMUYECKoe BelLlecTBO, crelududeckoe Ana cepoBodopoaa), obecrneunsaroLimii YeTKoe U3MeHe-
HMe LBeTa MpW BO3AEeNCTBMM rasa, cogepkallero ceposogopod. BellecTBa, koTopble BHOCAT MOMeXM,
[AOITKHBI BbITh MepeyvyncrieHbl B MHCTPYKUMAX, MpuraraeMblx K Tpybkam. KanuBpoBouHylo LiKany HaHocAT
HemnocpeaCcTBEeHHO Ha TPYOKy Unv cHabxxatoT Tpy6Ky Apyroi MeTkol, obecrnevnBatoLlen nerkoe cYMTbIBaHUe
3HaYeHUs colepkaHua cepoBodopoaa No KanMGpoBOYHON LWKane, NpunaraeMoi k Tpybkam. KannbpoeoyHas
LKana JormkHa koppenuposaTb cogepxaHnue H,S ¢ AnnHoi okpalueHHoro cnos. [lononHutensHas nHdgopma-
LuMa npuBeaeHa B npunoxeHun A1. Cpok rogHOCTU MHANKATOPHBIX TPYBOK AoMmkeH BbITh He MeHee ABYX NneT
C OaTbl U3rOTOBMEHUS MPU YCITOBUAX XpaHEeHUs B COOTBETCTBUM C peKOMeHAaLUAMN U3roTOBUTENS.

9 OT60p Npob6

9.1 Mpobbl oCTATOUYHbIX HE(PTAHBIX TOMUB N3 CKIMaACKUX pe3epByapoB, CyaoB U Gapx oTbupatoT no
ASTM D 4057. MoxHo oTo6paTb COCTaBHy Unn cpegHtoto npoby. ToveuHble Npobbl 0TOMpatoT U3 cpegHen
TOUKN UMK HUXKE CpeaHeN TOUKN CNOS XXUAKOro TOMMNMBa B pesepByape AN XpaHeHnsi nocre npoayBKU NMUHUA
nepeka4ynBaHus npogykra. Kaxxgyto otobpaHHyo Npoby NcnonbayroT ToMbKo 45151 ogHoro ucnbitaHus (Mpegyn-
pexaeHune — OTobpaHHble NPobbl UCMIONL3YIOT TOMbLKO AN onpeaeneHns H,S 1 He ncnonb3yoT ANa Apyrnx
Lenen, T. K. ntobas AononHutenbHas obpaboTka Npobbl MOXET NpusecTu K notepe H,S 1 nonyveHuo saHu-
XKEHHbIX pe3yrbTaToB).

MpumedvaHnue 4 —Tpobbl xnakocTen, oToGpaHHble U3 MyGUHBLI pesepByapa, UMeT MeHblme notepu HyS
13-3a gerasaumm no cpaBHEHUIO € noTepsammn HoS ¢ noBepxHOCTU HedbTAHOro Tonnvea. bonee TouHoe onpegenenne HyS
BO3MOXHO B Npobax, oToGpaHHbIX N3 pe3epByapa A5 XpaHeHusi Tonnvea. CepoBogopon TepsieTcs B pesyneraTe gerasa-
umm (NOBLILLEHHAsA TeMIepaTypa 1 MexaHu4eckoe nepemMelLnBaHue noebiwatoT gerazauuio HoS), okncnenust n abecopbumm
Ha NOBEPXHOCTSX, CMOYEHHbIX BOAOW.

9.2 3anonHsT HedTAHLIM TOMNMBOM He MeHee ABYX KOHTEeAHepOoB BMECTUMOCTbIo 1 AMS3, ocTaBnss B
KOHTelHepax MMHUMarnbHoe cBoboaHoe NpocTpaHcTBO. Cpasy 3akpbiBatoT KPbILLKOW M HaNpaBistoT Ha UCTbl-
TaHue. [NpoBoasAT ncnbiTaHMe obpasLeB B Nnpedenax ot 1 Ao 4 4 c MoMeHTa oTGopa npob.

2) Mpamble KoNopuMeTpuYeckne TpybBkM PydyHOrO MHAMKATOpa, NepBbiii BbiNyck, American Industrial Hygiene
Association, Akron, OH 44311, 1976.
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9.3 YpesBblHanHo BaxHa LEeNOCTHOCTE Npobbl. KoHTerHep Ana npobbl Ao/mkeH BbiTb M3rOTOBMAEH 13
WHEPTHBIX MaTepuanos, 3anorHeH XXUAKOCTbIO NOYTU NOMTHOCTLIC U A0 UCNLITAHWS NITOTHO 3aKPbIT KPbILLKOMA.
0O6paboTka Npobbl gomkHa bbITb cBeAeHa K MUHUMYMY, U UCTbITaHWe cnedyeT BhINOMHATL B BO3MOXHO KOPOT-
koe BpeMs. OBpasLbl HeNb3a XPaHUTL A1 NOCNeayoLero UCMbITaHUs, T. K. MOXKeT NpousonTn noteps H,S
B pe3ynbTaTte MpoLeccoB, ykasaHHbIX B MpUuMevaHum 4.

10 MpoBeaeHue UcCnbITaHUN

10.1 BblaepxuBatoT He MeHee 1 4 kKoHTelHep ¢ Npoboli Npy TeMnepaType OKpyXatoLwwen cpedel, 3aTem
NepeHOCAT YacTb COAEPKNMOTO B MYCTYIO UCNbITATENbHYI0 BYTHINKY BMECTUMOCTbIo 1 AMS, 3anonHsas ee o6pas-
uom Ha (50 + 5) % obbema. YTUNN3MPYIOT OCTaBLUYOCH B KOHTeHepe Npoby B COOTBETCTBUM C 3aKOHOAa-
TenbHbIMK oKyMeHTaMu. MNpoby 13 KoHTelHepa UCMBITLIBAOT TOMLKO OAWH pas.

10.2 YcTaHaBnuBaloT BbIXO4HOE OTBEPCTUE NTUHUU MPOAYBKA a30TOM MPUMEpHO Ha 13 MM BbiLLIE MOBEPX-
HOCTW TonnuBa. [Ons BbITECHEHWS BO34yXa W BOASHOTO Napa MpoCTPaHCTBO Had WCMnbiTyeMblM oB6pasuom
npoayeatoT 30 ¢ a30TOM CO CKOPOCTLI0 2 AM3/MUH. NS npedoTBpalleHls NoTepyu napos obpasla cBoaaT K
MUHUMYMY BPEMSI, B TeUeHMe KOTOPOro UcnbiTatensHasa 6yTelnka oTkpbiTa. Cpasy nocrie npodyBKA azoTom
3aKpbIBAOT OTBEPCTUE UCMBbITATENbHOW OYTHINKA ra3oHenpOHULAEMOA KOPKOBOW MPODBKOW, OCHaLLEeHHOW
CTPENOYHLIM TEPMOMETPOM (CM. PUCYHOK 1a).

10.3 MomewatoT ncnbiTaTesnbHyo 6yThINKY ¢ 0bpasLom B TepMocTaT Unu BogsiHyto baHio ¢ Temneparty-
pown (60 + 1) °C, noka obpasel, He JOCTUTHET YCTaHOBMEHHOW TeMnepaTypbl. BolaepxuBatoT ob6paszeL, B Tep-
mMocTaTe unn baHe He meHee 30 MUH, BKINtoYast BpeMs HarpesaHus ao 60 °C.

MpumedyaHnue 5— EcnuTtemneparypa obpasua He gocturHeT 60 °C, To BGyayT nony4eHbl 3aHWKeHHbIE pe3yrb-
Tatbl cogepxanus HoS. Ecnn temneparypa npesbicut 60 °C, To GyayT nony4eHbl 3aBblLUEHHbIE pe3ynbTaThl COAepKaHust
H,S.

10.4 Bo Bpems HarpeBaHus obpasla B py4yHON Hacoc NoMeLlaroT Lenyw UHANKaToOpHY TpybKy Ans
onpeaeneHns AnvHblI OKpalleHHoN 061acT U NPOBePSIloT HACOC Ha Hanuyue ytedek. MNpn obHapyxeHUn yteu-
KW MpUY NpoBepKe Hacoca Ha repMeTUYHOCTb criedyeT obpaTUTLCH K UHCTPYKLMM 3FOTOBUTESS MO TEXHNYECKOo-
My obcnyunsaruio. NMpoBepka Ha repMeTUYHOCTb OObIYHO 3aHNMaeT He Boree 1 MUH.

10.5 UsBnekatoT ncnbiTatenbHyto BYTBIKY M3 TepMocTaTa M NOMeLLaloT B opbuTanbHblA BCTPSIXU-
BaTenNb ¢ YeThipbMA 3axkumamu. [NepemellnBaloT UCTLITYeMbId oBpasel, co ckopocTkio (3,67 =0,08) ¢!
[(220 £5) 06/MUH] B TeUeHMe 3 MUH £ 1 ¢ ANA AOCTWKEHNSA paBHOBECHOIO codepaHusa H,S mexxay )XuakocToo
1 NapoBoi hason.

10.6 YcTaHaBnMBaloT UCMbITaTENbHYH eMKOCTb Ha NIIOCKY0 NOBEPXHOCTb, YAansoT Npobky co cTpe-
FMOYHBIM TEPMOMETPOM U Cpa3zy repMeTU3npyoT DY THINKY antoMUHNEBOR (OONbION.

10.7 BblGupaloT MHAMKaTOpHYIO TpybKy AnanaszoHoM, Hanboree nonHO oxBaTblBaoLWMM Npeanonara-
emy!o KoHUeHTpauuo H,S. TouHoCTh onpeaeneHus NoskILLaeTes, Koraa okpalleHHas obacTe pacronaraercs
B BEpXHeN NonoBuHe LKansbl.

10.8 OTnambiBalOT KOHYMKA MHOWKATOPHOW TPyGKM M BCTaBMAOT ee B Hacoc, cobnogasl ykazaHue
HanpaBneHus NoToka Ha Tpybke. Yepes antommnHMeByo honbry BCTaBnsoT TPYOKY B UCTbITaTeNbHYO By ThHISKY.
YcTaHaBnMeaT HACcoC C UHONKATOPHOW TPYOKON B BEPXHIOK YacTb UCMbITaTeNbHON By ThINKA Takum o6pasom,
4yTO6bl OHa KOHTaKTUPOBAara TOMbKO C NapoBo hasoli o6pasLa. He gonyckaloT KOHTaKTa UHAUKaTOPHON TPYGKM
C XKUAKOCTBIO (CM. pucyHok 1b). UcnonbayroT 0AnH NONHBINA XOA4 CKaTus.

10.9 YgansoT uHAMKaTopHYHo TpyGKy Nocne NOofHOro CHYbKEHWS AaBNeHUs B HAacoce 1 cpasy CUMTbIBaoT
3HadeHue cogepxarua H,S ¢ rpagynpoBoqHoOi WKankl Ha Tpybke 1unu onpeaenaoT koHueHTpauuio H,S no
KannMbpoBOYHON LIKane, NOCTaBnNsAeMon B KOMNIekTe ¢ Tpy6kamu. CHAMAOT nokasaHus koHueHTpauum H,S
Mo MakcMMarnbHOW ANnHe okpalleHHoro cnosd. Ecnv okpacka cnos no AnvHe HepasHOMepHa 1inv B Hem obpa-
30BarnuCb NUHUN, PErUCTPUPYIOT 3HAYEHUSI MaKCUMarbHOW U MUHUMAaNbHOW ANUH OKpalUeHHOro Crnosi U
BbIUMCIIAOT UX cpeaHeapudmeTnyeckoe sHaveHne (MpeaynpexaeHue — Ecnu Ha uHaMkaTopHyto Tpybky He
HaHeceHa rpagyvpoBoYHas LWKkana, Bo usbexxaHue HeBepHbIX pesynbTaToB cnedyeT ybeautbces, 4To Kanubpo-
BOYHas LUKana CoOOTBETCTBYET UCMONb3yeMon TpyoKe).

10.10 Ecnu ans kanMbpoBoYHON WKanbl NpegycMoTpeHo 6ornee 04HOro Xo4a NopLUHs, KOPPEKTUPYIOT
3HayeHue no popmyrne

C.,=CS, (1)

cor — CKOPPEKTMpOBaHHOE cofiepXaHue cepoBoopoaa, ppm v/v,
C — 3HadeHuWe No MHaMKaTopHon Tpybke, ppm v/v;
S — ycTaHoBNeHHoe KOMMYECTBO X04,a NMOPLUHS.

rae C
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MpunmevaHwue 6 — Ecnn ucnbitaHne NpoBogaT Ha BbicoTe Bbiwe 610 M Hag ypoOBHEM MOpsi, TO MONpaBka
Ha GapomeTpuyeckoe AaBMNeHUe SIBMSIETCH CYLWECTBEHHOW. B 3ToM cnydae KOPpPEeKTUMPYIOT MONyYeHHble 3Ha4YeHusi Mo

cdopmyne

C_,= C101,325/P, (2)
cor — CKOPPEKTMPOBaHHOE cofiepaHne cepoBoaopoaa, ppm v/v,

C — 3HaveHwue no nHaukaTopHom Tpybke, ppm v/v;

P — GapomeTtpunyeckoe aaBneHue, klla.

10.11 Ecnu nokazaHue Ha WHOWKATOPHOW Tpybke BhIWE WM HWKEe LWKanbl TPyOKW, TO MPOBOAAT
ncnblTaHne BTOoporo obpasua HedTaHOro ToMnMBa € APYrol MHAMKATOPHOW TPyOKoM Apyroro gvanasoHa.
He noBTopsOT UCNbITaHWe Ha paHee UCMbITaHHOM 06 pasLe M MOBTOPHO He NCNOMb3YIOT UHAMKATOPHbIE TPYOKM.
MpopormkatoT UCMbITaHWUsA, UCNOMNb3YS UHOAUKATOPHbIE TPYDKM pasHbIX AMana3oHOB U HOBbIE 0BpasLbl 40 Tex
nop, Moka nokasaHusl He OyayT HaxoAuTbcs B Mpedenax WKamnbl MM 6ydyT MeHee 5 MKMONb/MOMb
(5 ppm viv).

10.12 Mocne nonyyeHUs Nepeoro yaAoBneTBOPUTENBHOMO pesynbTaTa MoBTOPAT UCNIbITAHUE C APYTron
Npo6oi TOro e HepTAHOro TONNBA U C HOBOW MHONKATOPHOW TPYGKON.

10.13 PeructpupytoT nepBUYHbIE NOKa3aHWsl, 3HAYEHUS CKOPPEKTUPOBaHHbBIE NO YUCTY XO40B NOPLUHS,
3HaYeHus c NonpaBkoi Ha HapomeTpudeckoe AaBieHne U TeMnepaTypy UCTbITaHus.

rae C

11 BbluncneHus n ocpopmMneHue pe3ynbTaToB

Bbluncnsitot CpeﬂHeapI/ld)MeTl/l‘-leCKoe 3Ha4YeHne pe3ynbTaToB NOBTOPHbIX ncnbiTaHuin 06pa3LI,OB. Ons
KayKaoro UcnbiTaHn4a 3anncbiBaoT coaepXaHnaA HZS B 4acTdax Ha MUNJITNOH (ppm V/V), a TaKkKe TemMmneparTtypy
ncnblTaHUA.

12 Mpeun3snoHHOCTb 1 cMelleHne?

12.1 Mpeun3UOHHOCTL

npeLl,I/ISI/IOHHOCTb HacToswero MeToga buina yCTaHOBIEeHa No pe3ynbTaTtam CTaTUCTUYECKON 06pa60TKI/I
pesynbTtaTtoB Me)KJ'IaGOpaTOprIX nccneaoBaHui.

Mpumedvanwue 7—TlpeunsnoHHocTb Gbina yctaHosneHa B 1993 1. no pesynsratam ABYXaTanHowm nporpaMmbl
ucnbiTanui. Kaxabii aTan BKITKOYan UCTbITaHWs YeTbipex TOMNMMB, NPOBOAMMBIX BOCEMbIO YHACTHUKAMU B YEThIPEX PasHbIX
pervoHax. [Nockonbky 06pasLbl He MO BbITb NEPeBe3eHbl HA ANIUTESBHbBIE PACCTOSHWSA U HE MOITIN XPaHWUTBLCS [0 WUCTbI-
TaHWs B TEHEHUE ANUTENBHOTO Nepuoaa BpEMEHW, TO YeTbIPe PasHbIX PErMOHa HAX0AWITMCH B OOHON reorpatnyeckoi 3oHe
ANsi KaKAoro aTana. Bee y4acTHUKM NPOBOAUIN UCTMbITAHUS KaK40ro obpasua B OWH AeHb YeThipe pa3a, UCrornb3ys pas-
Hble 06pa3sLibl M HOBblE MHAMKATOPHbIE TPyBkM. Onpeaensinu cpegHeapudMeTnieckue 3Ha4YeHus Ans ABYX NePBbIX U ABYX
nocnegHnx pesynsratoB. [Ans ycTaHOBMNEHWs NPeLM3NOHHOCTM UCMONb30Banu Aga Nory4eHHbIX cpegHeapnMeTUHeckux
3HaveHus1. [1aTepo y4acTHUKOB 1-F0 aTana Takke ydacTBoBanu v BO 2-m atane. Mcneityemble Tonnvea cogepkanu ot 9 o
4000 mkmonb/morb (ppm v/v) HaoS u umenm Bsiskoctb npu 50 °C o1 80 go 700 mmZc. B nporpamMmmMe uccnegoBaHumn no onpe-
AeneHunio NPeLmn3noHHOCTU Ans BcexX 06pasuoB ¢ cogepxaHunem HyS meHee 2000 ppm v/v ucnonb3oBany MHAWKATOPHbIe
TpyOku 1 Hacochl, narotoeneHHsle National Drager Inc. (cm. npunoxerne A1). ns ogHoro obpasua ¢ cogepxannem HoS,
NpeBbIWALWUM BbllLeykazaHHoe, ObInu ncnonb3oBaHbl Tpy6ku 1 Hacockl Mine Safety Appliances.

12.1.1 MoBTOpsAeMOCTb

PacxoxaeHue pesynbTaToB nocneoBaTtenbHbIX UCMbITaHWA, MONYyYeHHbIX OAHUM 1 TEM Xe orepaTtopoM
Ha O4AHOM M TOM ke annapaTte Npu NOCTOAHHBIX paboYvmx YCIOBUAX HA MOEHTUYHOM UCMBITYEMOM MaTepuarne B
TeveHne AnnTeNbHOre BpeMeHun Npu HopMaribHOM 1 NPaBUbHOM BbINCSTHEHUN METOOa, MOXET MNpeBbIlWaTh
cneayollme 3HaueHUs ToNbKO B O4HOM crnyyae u3 AsaauaTu.

MosTopsiemocTs = 0,20X + 10, (3)

rae X — cpeAHeapudmeTnyeckoe 3HadyeHne ABYX pe3ynbTaToB UCTIbITaHNs.

3) MoaTeepxpalime AaHHbIE MOXHO nonyunTe B ASTM International Headquarters npu sanpoce uccnegosa-
Tenbckoro otyeTa RR:D02-1358.
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12.2.2 BocnpouzsogumMocTb

PacxoxgeHue pe3ynbTatoB ABYX € ANHNYHBIX U HE3aBUCUMbIX NCnbiTaHNiA, nony4veHHbIX pasHbiMU onepa-
TOopamu, paGOTal'OIJJ,I/IMI/I B pa3HbIX naGopaTopMﬂx, Ha UWOAeHTU4YHOM WMCNbITyeMOM MaTtTepuarie B TeYeHue
ONMNTEeNbHOIro BpeMeHn, MOXKeT NpeBbillaTtb creyiolimne 3Ha4YeHNA TONbKO B OAHOM ClyYae U3 ABaauaTi.

BocnpownssogumocTtb = 0,30X + 15,

4)

raoe X — cpeAHeapudmeTyeckoe s3HauYeHWe ABYX pe3ynbTaToB UCTIbITaHWNA.

12.2 CMelleHue

CwmelleHue He onpegeneHo, NOCKOJbKY OTCYTCTBYET yCTaHOBJ'IeHHbIIZ 3TanOHHbLIN mMmaTtepuan, I'IpI/IFOﬂ,HbIIZ
anaonpegeneHna CMeLweHnsa no Hactodwemy MmetToay. CwmelleHue He YCTaHOBIIEHO TakKe ANnA onpeneneHns
ANMHBI OKpaLleHHOro CrnoA npu UCnosib3oBaH MHAUKaTOPHBbIX pr60K pas3HbIX N3roToBUTENEN.

MpunoxeHune A1
(obsazaTenbHoe)

Ucnonb3oBaHue UWHANKAaTOPHbIX pr60K no AnuHe OKpaweHHOoro cnoAa

A1.1 TMpumepbl UHAMKATOPHLIX TPYOOK pa3HbiX Anana3oHoOB NprBeaeHbl B Tabnvue A1.1.

Mpumedvanue Al.1— [rnanasoHbl MHOAMKATOPHLIX TPYGok B Tabnuue A1.1 moryT GbiTb ykazaHbl ans 6onee
ofHOro xoga cxatusi. [ins BbluMCNEeHWs Anana3oHa Of4HOro xofa cxatusi cregyet obpatutbest k 10.10 HacTosiwero
cTaHzapTa u uHdopMauum N3roTOBUTENS UHAMKATOPHOW TPYOKM.

A1.2 OTkpbiTbie TPYOKM C peareHTOM MOXHO YTUNM3NPOBAaTh NyTEM 3amMaqvuBaHusi B BOAE C HENTparbHbIM 3Have-

Huem pH.

Tabnwuuya Al.1 — MHavkaTtopHble TPyOKU pasHbIX Anana3oHoB

NOeHTUNKaLmMs UHOMKATOPHOI TpyGKku™ [unana3soH, Mkmone/Mons (ppm v/v)
0,5/a 5—15
1/c 10—200
2/a 20—200
5b 5—60
100/a 100—2000
MaeHTudrkaumsa nHOMKaToOpHON pr6KVIB) HvanasoH, Mkmons/Mons (ppm v/v)
487339 1—200
487340 100—4000

Drager, Inc.

Appliances.

A EQUHCTBEHHBIM MOCTABLLVKOM annapaTypbl, U3BECTHbIM KOMUTETY B HacTosilee Bpems, asnsietcss National

EAQVHCTBEHHBIM MOCTaBLLMKOM annapaTtypbl, M3BECTHbIM KOMUTETY B HacTosilee Bpewmsi, siBrisietca Mine Safety
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MpunoxeHne OA
(cnpaBo4Hoe)

CBefieHNA 0 COOTBETCTBUN CChINOYHbLIX cTaHpapToB ASTM
MeXrocyaapcTBeHHbIM cTaHOapTam

Ta6nwuuya JAA

0603Ha4YeHre CChINOYHOTO CreneHb 0603HaYeHVe 1 HAMMEHOBaHWE COOTBETCTBYHIOLLEIO MEXIoCy4apCTBEHHOrO
craHaapta ASTM COOTBETCTBUSA cTaHgapTa
ASTM D 396 — *
ASTM D 4057 NEQ FOCT 31873—2012 «HedTb 1 HedTenpoayktel. MeTodbl pyyHOro
oT6opa npob»
ASTM D 6021 — *
ASTM D 7621 — *

* COOTBETCTBYIOLLMIA MEXIOCYAaPCTBEHHbBIN CTaHAApT oTcyTcTBYeT. [10 ero NnpuHATMS pekoMeHayeTCsl MCnonb3o-
BaTb NEPeBO/ Ha PyCCKUN s13bIK JaHHOTo ctaHgapta ASTM.

MpumedyaHune—B HacTosiwel Tabnuue NCNONbL30BaHO crieyiolee ycroBHoe 0603Ha4eHne CTeneHn cooT-

BETCTBUA CTaHOAPTOB:

- NEQ — He3kBMBaneHTHble CTaHAAPTHI.
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